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Avco Manufacturing Corporation, a corpora 
tion of Delaware 

Application November 27, 1942, Serial No. 467,05 
(C. 29-157) Claim. 

The invention relates to manifolds, and more 
particularly to manifolds for cooling fluids used 
in cooling jackets Surrounding the cylinders of 
internal combustion engines. 

Manifolds for this purpose are subjected to 
expansion and contraction resulting from varia 
tions of the temperature of the engine parts, the 
cooling fluid, the atmospheric temperatures in 
which the engine is operated, and are also Sub 
jected to vibrations from the engines, particularly 
those used in aircraft. 
One object of the invention is to provide a 

manifold which comprises plural Sections con 
nected by joints which permit expansion and 
contraction resulting from the aforesaid tem 
perature changes and which also tend to pre 
vent or dampen the transmission of vibrations 
between the branches of the manifold which are 
connected to the engine-cylinders. 
Another object of the invention is to provide 

an improved method of producing expansion 
joints between the sections of the manifold. 
Another object of the invention is to improve 

the construction of the connections between the 
Sections of the manifold and the method of mak 
ing the Same. - 
Other objects of the invention will appear 

from the detailed description. 
The invention consists in the several novel 

features which are hereinafter Set forth and 
imore particularly defined by claim at the con 
clusion hereof. 

In the drawings: 
Fig. 1 is a side view of a manifold embodying 

and made in accordance with the invention. 
Fig. 2 is a longitudinal section of a portion of 

the manifold. 
Fig. 3 is a section of the elastic ring before it 

is placed into connected relation with the Sec 
tions of the manifold. 

Fig. 4 is a longitudinal section of the com 
ponents of a joint as they are assembled and 
before the sleeve around the elastic ring is SWaged 
to complete the joint. 

Fig. 5 is a longitudinal section of the same 
components after the sleeve has been swaged. 

. The invention is exemplified in connection 
with a manifold which comprises a series of fit 
tings () which are usually provided with flanges 
f whereby they may be rigidly secured respec 
tively to the cooling jackets of the cylinders of 
an engine. Each fitting telescopes into a 
branch 3 of a tubular T-fitting which comprises 
a tubular member 12 through which fluid is 
adapted to pass and with which the branch 3 
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is in communication. A series of joints of the 
construction hereinafter described is provided 
between the tubular T-fittings to form a con 
tinuous passage for conducting fluid through the 
manifold and to the series of branches 3 which 
aire individually connected to the water-jackets 
around the engine-cylinders. These joints are 
similar in construction and therefore a descrip 
tion of one is applicable to all. 
Between the members 2 of the fittings fo, the 

manifold includes pre-assembled units, each of 
which comprises a pair of substantially aligned 
tubular or pipe sections f4 and an expansion 
joint or connection between the adjacent ends 
of said sections. The outer end of each section 
a 4 is expanded as at 5 to telescope around and 
is soldered, as hereinafter described, to one end 
of a member 2 of a T-fitting which is rigidly 
Soldered or brazed to a fitting O which is fixed 
to the cooling-jacket of an engine-cylinder. 
The inner end of each section 4 is provided with 
an out-turned or flared flange 6. When the 
T-fittings O of the manifold are secured to the 
jackets of the cylinder the inner ends or flanges 
6 are Spaced apart sufficiently to permit longi 

tudinal expansion of the sections f4. A ring 7 
of suitable elastic material, such as synthetic or 
other rubber, extends around and Overlaps the 
adjacent ends of each pair of tubular sections 4. 
The elastic ring is formed at its longitudinal 
center with an annular groove f8, which is Sub 
stantially semicircular in cross Section, for re 
ceiving the out-turned flanges 6 on the adjacent 
ends of each pair of tubular sections 4. The 
elastic ring 7 is held compressed around the 
outer periphery of the sections 4 by a cylindrical 
circumferentially continuous sleeve 9, the nor 
nal diameter of which has been reduced by 
swaging a sufficient extent and to the desired 
predetermined diameter for compressing the 
elastic material in ring 7 to the desired degree 
around the portions of a pair of adjacent sec 
tions 4 which are overlapped by the ring 7 to 
form a fluid-tight expansion joint. The flanges 

on the tubular section 4 interfit with the 
groove 8 in the elastic ring 7 to secure the 
sections against endwise withdrawal from the 
elastic ring 7 and sleeve 9. The elastic ring 
A, which is surrounded by the sleeve 9, permits 
longitudinal and radial expansion of the sections 
4. The groove fe in the elastic ring 7 is adapted 
to receive the flanges 6 so that the predeter 
mined compression produced by the sleeve 9 
will not cause cutting of the elastic material by 
the flanges 6. Each joint forms a fluid-tight 
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their ends which comprises, assembling an elastic 
ring in overlapping relation with the end-portions 
of both sections, the ring in its normal shape hav 
ing an annular groove in its bore into which the 
flanges extend when the ring is placed around the 
sections, assembling around the ring a substan 
tially straight cylindrical sleeve of sufficient 
length to lap the ring and both of the Sections, 
forcing the flanged ends of the Sections together 
and swaging the ring to straight cylindrical form 
of reduced diameter while the ring and the sec 
tions are confined in the sleeve and the flanges 
are in said groove, and thereby compressing and 
elongating the ring between the sleeve and the 
straight portions of the sections into a fluid-tight 
fit around sufficient areas of the Sections and 
Spreading apart the flanges for flexibly connect 
ing the Sections for the flow of fluid therethrough, 
the groove in the ring preventing excessive com 
pression of the elastic material in the ring be- 20 
tween the flanges and the sleeve. 
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